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IT IS CLAIMED: 
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antibacterial colnpound consisting of a substantially uncharged antisense oligomer 
ontaining from 8 to 40 nucleotide subunits, said oligomer including a targeting nucleic acid 
sequence at least 10 nucleotidesun length which is effective to hybridize to (i) a bacterial tRNA 
sequence or (ii) a target sequence\containing a translational start codon, within a bacterial nucleic 
aeid^whit:b^neodfes at*r0tein assOC^pa^^w^thtdl ai^jglSii (if m cM ' " 

said protein being selected from tne group consisting of zipA, sulA, secA, dicA, dicB, dicC, 
dicF,ftsA,ftshJisN,ftsK,JisL,ftsQ^ftsy\JisZy murC, muvD, muvE, murF, murG, minC, minD, 
minE, mraY, mrdW, mraZ, seqAy and dt//B proteins, carbamate kinase, D-ala D-ala ligase, 
topoisomerase, alkyl hydroperoxide reductase^thioredoxin reductase, dihydrofolate reductase, 
and cell wall enzyme; 

wherein: each of said subunits comprises a 5-^6 -membered ring supporting a base-pairing 
moiety effective to bind by Watson-Crick base pairing \q a respective nucleotide base in the 
bacterial nucleic acid sequence, 

adjacent subunits are joined by uncharged linkages selected from the group consisting of: 
uncharged phosphoramidate, phosphorodiamidate, carbonate ,\arbamate, amide, phosphotriester, 
alkyl phosphonate, siloxane, sulfone, sulfonamide, sulfamate, tfeioformacetyl, and methylene-N- 
methylhydroxylamino, or by charged linkages selected from the g^oup consisting of phosphate, 
charged phosphoramidate and phosphorothioate, 

and the ratio of uncharged linkages to charged linkages in the oli^mer is at least 4:1. 
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2. The compound of claim 1, whe^emi^ targeting nucleic acid sequence is complementary 
to a target sequence containing a translatioa^^ codon. 

3. The compound o^^im 1, wherein the oligomer is a morpholino oligomer. 

4. The compound of claim 3,^4^rein each uncharged linkage is a phosphorodiamidate 
li/ikage as represented at Figure 2B, whe^e^=NR2, where R is hydrogen or methyl, Y=0, and 

=0. 



5. The compound of claim 3, wherein each linkage is a phosphorodianfiidate linkage as 
represented at Figure 2B, where X=NR2, where R is hydmgen or methyl, Y=0, and Z=0. 



r/ suoumts. 




The compound of claim 1, wherein t^ antisense oligomer has a length of from 15 to 20 
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7. The compound of claim 2, ^herein the target sequence is a translation initiation region in 
an mRNA transcribed from a bacterial gene selected from the group consisting of z/pA, sulA, 
secA, dicA, dicB, dicC, rf/cF,^5A,^A,^5N,^5K,^jL,^^Q,^5W,^^Z, muxC, murD, /nwrE, 
mufpy murG, minC, minD, minE, mraK mrdWy mraZ, seqA and ddlB. 

8. The compound of claim 7, wherebi the target sequence is a translation initiation region in 
an mRNA transcribed from a die gene selected from the group consisting of dicA, dicB, dicC and 
dicF, 

9. The compound of claim 8, wherein th^targeting sequence has a sequence selected from 
the group consisting of SEQ ID NO:45 (E, colrtiicF), SEQ ID NO:48 (E, coli dicA), SEQ ID 
NO:49 (E, coli rf/cB), SEQ ID NO:50 (E. coli rficC); and SEQ ID NO:61 (5. thyphi, dicA). 



'15 10. The compound of claim 9, wherein the 

SEQ ID NO:45 {E. coli dicF). 



argeting^sequence has the sequence presented as 



11. The compound of claim 10, wherein the antisense oligomer is a morpholino oligomer. 
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12. The compound of claim 2, wherein the targeting sequence is complementary to a 
translation initiation region in an mRNA transcribed from \secA gene, and has a sequence selected 
from the group consisting of SEQ ID NO:47 (E, coli secAn SEQ ID NO:67 (Staph, aureus 
secA), SEQ ID NO:79 (H, pylori secA), and SEQ ID NO:9il {Treponema pallidum secA), 



13. The compound of claim 12, wherein^he targeting sequence has the sequence presented as 
ID NO: 47 {E. coli sec A), 
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4. The compound of claim 13, whfei;ein the oligomer is a morpholino oligomer. 



15. The compound of claim 2, wherein the targeting sequence has a sequence selected from 
the group consisting of SEQ ID NO: 103 {E, /aedwrnlcarbamate kinase); SEQ ID NO: 104 {E. 
faecium D-ala D-ala ligase); SEQ ID NO: 105 (E.faScalis topoisomerase); SEQ ID NO: 107 (E, 
faecalis repAy,JSEQ ID NO: 108 (E, faecalis alkyl hjju^en peroxide reductase); SEQ ID NO: 
109 {E, faecalis thioredoxin reductase); SEQ ID NO: lrO(S>faecalis dihydrofolate reductase); 
SEQ ID NO: 1 1 1 faecalis ftsA)\ and SEQ ID NO: faecalis cell wall enzyme). 



16. The compound of claim 15, wherein the oligonlor is a morpholino oligomer. 
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^^ji7<^A method of treeing a bacterial infection in a human or mammaHan animal subject, 
^ ^^mprising 

administering to the subject, in a pharmaceutically effective amount, a substantially uncharged 
antisense oligomer containing fr^ 8 to 40 nucleotide subunits, including a targeting nucleic acid 
sequence at least 10 nucleotides in\ength which is effective to hybridize to (i) a bacterial tRNA or 
(ii) a target sequence, containing a tmnslational start codon, within a bacterial nucleic acid which 
encodes a protein associated with cell^ivision or the cell cycle, 

said protein being selected from the>group consisting of z/pA, sulK, secA, dicA, dicB, dicC, 
rf/cF,^5A,^5l,^5N,^5K,^5L,^^Q,^5W)^fcZ, murC, murD, /wwrE, murF, murG, minC, minD, 
minE, mraY, mrdW, mraZy seqA, and ddlB proteins, carbamate kinase, D-ala D-ala ligase, 
topoisomerase, alkyl hydroperoxide reductase\thioredoxin reductase, dihydrofolate reductase, 
and cell wall enzyme; 

wherein: each of said subunits comprises a 5- W 6-membered ring supporting a base-pairing 
moiety effective to bind by Watson-Crick base pairing^o a respective nucleotide base in the 
bacterial nucleic acid sequence, \ 

adjacent subunits are joined by uncharged linkages s^cted from the group consisting of: 
uncharged phosphoramidate, phosphorodiamidate, carbonatJy carbamate, amide, phosphotriester, 
alkyl phosphonate, siloxane, sulfone, sulfonamide, sulfamatA thioformacetyl, and methylene-N- 
methylhydroxylamino, or by charged linkages selected from the group consisting of phosphate, 
charged phosphoramidate and phosphorothioate, \ 

and the ratio of uncharged linkages to charged linkages in th^ligomer is at least 4:1. 

18. The method of claim 17, whei'^fttjjie targeting nucleic acid sequence is complementary to 
a target sequence containing a translatioral^^ codon. 



of dkim 17, 



19. The method of claim 17, wherein the oligomer is a morpholino oligomer. 

20. The method of claim 19, wherein the uncharged linkages are selected from the group 
^ consisting of the structures presented ir^Figures 2 A through 2D. 

21. The method of claim 19, wherein each uncharged linkage is a phosphorodiamidate 
linkage as represented at Figure 2B, where X=N1<2, where R is hydrogen or methyl, Y=0, and 

z=o. 

22. The method of claim 21, wherein each linkage is\ phosphorodiamidate linkage as 
represented at Figure 2B, where X=NR2, where R is hydrogen or methyl, Y=0, and Z=0. 
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^^^^ 23. The method of claim 17, wherein the*^tisense oligomer has a length of from 15 to 20 
/7 subunits. 



24. The method of claim 17, wherein the target sequence is a translation initiation region in 
an mRNA transcribed from a gene selected from the group consisting of z/pA, 5m/A, secA, dicK, 
dicB, dicC, dicFyftsAyftslyftsN,ftsK^Ji^yftsQ,ftsW,fisZ, muxCy muiD, muvE, murF, murC, 



25. The method of claim 24, wherein tfee target sequence is a translation initiation region in 
10 an mRNA transcribed from a die gene selecteq from the group consisting of die A, dicB, dieC and 
die¥, 

n 26. The method of claim 25, wherein the targeting sequence has a sequence selected from the 

I group consisting of SEQ ID NO:45 {E. coli JicF)\sEQ ID NO:48 (£". coli dicA), SEQ ID 

Ml 5 NO:49 (E. coli dicB), SEQ ID NO:50 (E. coli </icffi); and SEQ ID NO:61 (S. thyphi. dicA). 
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27. The method of claim 26, wherein the targi 
SEQ ID NO:45. I 



lence has the sequence presented as 
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28. The method of claim 27, wherein the antisensa oligomer is a morpholino oligomer. 
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29. The method of claim 24, wherein the targeting saauence is complementary to a 
translation initiation region in an mRNA transcribed from aUecA gene, and has a sequence selected 
from the group consisting of SEQ ID NO:47 (E. coli secA)\ SEQ ID NO:67 (Staph, aureus 
secA), SEQ ID NO:79 {H. pylori seeA), and SEQ ID NO:9Ll (Treponema pallidum seeA), 



ii 
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30. The method of claim 29, wherein the targeting sequence has the sequence presented as 
EQ ID NO: 47. 



31. The method of claim 30, whemin the oligomer is a morpholino oligomer. 
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32. The method of claim 18, wherein the targeting sequence has a sequence selected from the 
group consisting of SEQ ID NO: 103 (E, ^eczM/n tarbamate kinase); SEQ ID NO: 104 (E, 
faecium D-ala D-ala ligase); SEQ ID NO: 105 (EMaecalis topoisomerase); SEQ ID NO: 107 (E, 
faecalis rep A);_SEQ ID NO: 108 (E, faecalis alk yffhydjrogen peroxide reductase); SEQ ID NO: 
109 (E. faecalis thioredoxin reductase); SEQ ID ffO: 1 10 (E, faecalis dihydrofolate reductase); 
SEQ ID NO: 1 1 1 (£". faecalis ftsA); and SEQ ID NO): 1 12 (E, faecalis cell wall enzyme). 
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33. The method of claim 32, wh^Ki^^<oligomer is a morphohno oligomer. 

34. The method of claim 17, for treating bacterial infections of the skin, wherein said 
administering is by a topical route. 

35. The method of claim 17, for use i^^treating a bacterial respiratory infection, wherein said 
administering is by inhalation. 
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^j8^ a livesto^ and poultry food composition containing a food grain supplemented with a 
ib therapeutic amounfcyof an antibacterial compound, said compound consisting of a substantially 
uncharged antisense oligomer containing from 8 to 40 nucleotide subunits, including a targeting 
nucleic acid sequence at least 10 nucleotides in length which is effective to hybridize to (i) a 
bacterial tRNA or (ii) a targersequence, containing a translational start codon, within a bacterial 
nucleic acid which encodes a protein associated with cell division or cell wall synthesis, 

said protein being selected from the group consisting of z/pA, sulA, secA, dicA, rf/cB, dicC^ 
dicF,ftsA,ftsl,ftsN,ftsK,ftsL,fts(^AsW,JisZ, mwrC, mwrD, /wwrE, /nwrF, /nwrG, minC, minD, 
miriE, mraY, mrdW, mraZ, seqA, and adlB proteins, carbamate kinase, D-ala D-ala ligase, 
topoisomerase, alkyl hydroperoxide redu^ase, thioredoxin reductase, dihydrofolate reductase, 
and cell wall enzyme; 

wherein: each of said subunits comprises\a 5- or 6-membered ring supporting a base-pairing 
moiety effective to bind by Watson-Crick base pairing to a respective nucleotide base in the 
bacterial nucleic acid sequence, 

adjacent subunits are joined by imcharged linka^s selected from the group consisting of: 
uncharged phosphoramidate, phosphorodiamidate, carbonate, carbamate, amide, phosphotriester, 
alkyl phosphonate, siloxane, sulfone, sulfonamide, sulfa^ate, thioformacetyl, and methylene-N- 
methylhydroxylamino, or by charged linkages selected fro^j the group consisting of phosphate, 
charged phosphoramidate and phosphorothioate, 

and the ratio of uncharged linkages to charged linkages inMie oligomer is at least 4:1. 

...^^^^ 37. The composition of claim 3^^herein the oligomer is a morpholino oligomer. 

I I 38. The composition of claim 37, wherein^ch linkage is a phosphorodiamidate linkage as 
represented at Figure 2B, where X^NRj, where R is^hydrogen or methyl, Y=0, and Z=0. 
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39. The composition of claim 36^\Mjierein the antisense oligomer has a length of from 15 to 
nucleotide subunits. 
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^ A method of preWing a vaccine against a selected bacteria, comprising: 
^/ incubating the bacteria irK^e presence of an antisense morphoHno-based antisense oligomer 
^ /ving 

yy (a) from 8 to 40 nucleotide subihuts, including a targeting base sequence effective to hybridize 

5 to a translation initiation region in an mRNA transcribed from a gene of the selected bacteria, 
selected from the group consisting of zipA,^^sidA, secA^ dicA, dicB, dicC, dicF,ftsA,ftsl,ftsN, 
ftsK,ftsL,ftsQ,ftsW,ftsZ^ muxC, muvD, muxh^urF, murG, minC, minD, minE, mraY, mraV^, 
mraZy seqA and ddIB\ and ^^x^ 

(b) uncharged phosphorous-containing intersubuniKIinkages, as shown in Figures 2A-2D 
LO herein; 

im an amount of oligomer effective to produce replication^rippled, morphologically abnormal 
bacterial cells. 

Ay. A method of vaccinating a human or animal subject against a fleeted bacteria, 
L5 comprising: 

administering to the subject, replication-crippled, morphologically abnimnal cells of the 
bacteria, prepared by incubating the bacteria in the presence of a morpholino^ljased antisense 
oligomer having 

(a) from 8 to 40 nucleotide subunits, including a targeting base sequence effective to hybridize 
10 to a translation initiation region in an mRNA transcribed from a gene of the selectM bacteria, 

selected from the group consisting of z/pA, sulA, secA, rf/cA, rf/cB, dicC, dicF,JisA^ ftsl,ftsN, 
ftsK,ftsL,ftsQ,ftsV/,JisZ, murC, muxD, muiE, mufp, murG, minC, minD, minE, mi^aY, mrdW, 
mraZ, seqA and ddlB; and 

(b) uncharged phosphorous-containing chiral intersubunit linkages, as shown in Figilres 2A- 
>5 2D herein. 

\ 
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